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This study
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SYNOPSIS
A cluster sample design and field data collection were used
for a community health survey in a Navajo community.

Direct

recruitment of subjects resulted in a 95% response rate.

Random

capillary blood samples were collected in the field and later
analyzed in a clinic laboratory to improve the reliability of
results.

Portable glucometer random blood glucose values had a

44% sensitivity when compared to the lab values.

INTRODUCTION
The Navajo Area Indian Health Service recently initiated a
community-based health screening program to determine temporal
changes in the prevalence of obesity, non-insulin dependent
diabetes mellitus (NIDDM), and other health measures on the Navajo
Reservation.

The Many Farms-Rough Rock community was selected for

this screening program because it had previously been involved in
a multi-disciplinary community health project conducted by the
Cornell Medical School in 1955-61. 1 - 3
Several factors related to the remote rural living conditions
on the Navajo Reservation necessitated special sampling and data
collection methods.

This report describes the field-based study

design which enabled us to effectively screen a representative
community sample.

2

METHODS
Study Setting and Sample
The area to be sampled included approximately 900 square
miles of rough terrain with few good roads.

Many Navajos live in

widely dispersed "camps" well-suited for livestock herding, which
are usually clusters of several extended family-based households.
No accurate maps or complete rosters of community residents are
available, and travel is difficult.

In addition, few households

have telephone or mail delivery, thereby eliminating the use of

'

many standard methods of subject contact and recruitment.
In order to minimize selection bias and maximize
participation in the survey, we relied on direct field recruitment
and data collection.

The services of an interpreter were

essential, as many adults speak Navajo exclusively or by
preference.

A geographically-based cluster sampling design, used

extensively by the World Health Organization in areas with
unreliable or non-existent population rosters, was selected for
this project.

This method is based on a random sampling of

approximately 30 sites, with examination of an average of seven
individuals from within each cluster. 4

An aerial map of the area

that identified camps used during the Cornell Study was employed
for our sampling frame.

All adults (20 years and older) from a

random sample of 30 of a total of 117 family camps were eligible
fOL

our screening.
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Data Collection
Field conditions including unreliable sources of electricity
and water, extended time in the field, and hot, dusty, arid
conditions presented a variety of challenges to data collection.
Because blood samples were necessary for determination of random
blood glucose (REG), a relatively non-invasive technique was
desired that would be more acceptable to subjects than
venipuncture and which would present few technical difficulties to
the survey team.

To improve the accuracy of REG values and

provide for the determination of blood lipid values, a methodology
was developed to collect finger stick capillary samples in the
field for later laboratory analysis.
A drop of capillary blood was first analyzed with a portable
glucometer to provide an immediate, tentative RBG value for each
subject.

A Microvette®'CB 1000 Capillary Blood Collector with

serum separator gel (Sarstedt Inc., Princeton NJ) was used to
collect an additional 8-10 drops of blood for later lab analysis.
These collectors were stored in a cooler for approximately 30
minutes after collection to enhance clotting and facilitate serum
isolation.

The collectors were then spun for one minute using the

StatSpin 1® (StatSpin Technologies, Norwood, MA), a lightweight,
compact, high-speed centrifuge.

The centrifuge was powered by a

compact 12v, 110w power-inverter which plugged into the truck
cigar lighter, converting DC power to the required AC power.

The

centrifuged samples were then stored in the cooler until the end
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of the day, when they were delivered to lab personnel at the local
Indian Health Service facility (Chinle Comprehensive Health Care
Facility-CCHCF) for analysis.

The samples were analyzed on the

Monarch 2000 Spectrophotometric Analyzer® using the coupled
hexokinase procedure (Instrument Laboratories, Boston, MA).
Individuals with a lab-determined RBG of

~7.8

mmol/l

(~140

mg/dl), were contacted for a follow-up fasting GTT at the CCHCF.
The study's interpreter made arrangements to transport subjects
requiring GTT testing to the facility.

Of the 29 subjects

contacted for follow-up GTT, only one individual refused to be
evaluated.

RESULTS AND DISCUSSION
Informed consent was obtained and data were collected from
231 (95%) of the 242 individuals contacted.
to participate.

Eleven (4.5%) refused

Two of the persons who refused were later

derermined to be known diabetics (KDM) through chart review.

The

95% response rate is considerably higher than that of other
similar community-based health surveys, in which subjects were
evaluated

in a clinic facilitY.5,6

Through chart review we tested the validity of self-reporting
of diabetes status.

Of the 22 known diabetics, 4 (18%) reported

that they did not have NIDDM, giving a sensitivity of 82%.
Conversely, no one inaccurately identified themselves as being
diabetic.
We evaluated the effectiveness of the portable glucometer in
this field situation by comparing the number of hyperglycemics
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defined by glucometer REG values with the lab results
results).

("true"

Results of the glucometer readings for hyperglycemia

were consistent with those from lab analysis in 11 of 25 cases
(sensitivity, 44%), while the glucometer results for normoglycemic
values coincided with lab results in 135 of 136 instances
(specificity, 99%).

This comparison shows that if the glucometer

values were the sale determinant, over one-half of the "true
positives" would not have been called back for re-evaluation.
Thus, under these particular field conditions, which included
extremes of heat and reduced oxygen tension, the sensitivity of
the portable glucometer was inadequate.

CONCLUSIONS
Relying on field recruitment and data collection, we were
able to overcome the potential transportation and communication
difficulties found in this community.
collec~ion

Combining field data

with standard lab techniques, we enhanced the quality

of our survey results with both high subject participation and
more reliable test results provided by lab testing.
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